INTRODUCTION MATERIAL and METHODS
Petrochemicals driven non-biodegradable plastics cause serious environmental problems since they produce greenhouse gas during their manufacturing and wastes after their disposal. Even though they seem to be used for a long time due to newly add application areas, reliable and repeatable product quality and cost advantages, research towards finding alternative resources and using them continue.
That's why past 30 years, biodegradable plastics and new manufacturing methods have been studied intensively (Van de velde & Kiekens, 2002; Kolybaba et al., 2003; Yu & Chen, 2009; Leja & Lewandowicz, 2010; Averous & Pollet, 2012; ) . Biodegradation is the decomposition of organic material to the carbon, hydrogen and oxygen by microorganisms. Most common biodegradable plastics are starch (Walenta et al., 2001a (Walenta et al., & 2001b Laohakunjit & Noomhorm, 2004; Zhang & Han, 2006; Hanna & Xu, 2009; Inman, 2010) , protein, polylactic asit (PLA) (Viera et al., 2011; Gorrasi & Pantani, 2013) and polyhydroxyalkonates (PHA), driven from renewable resource and polycaprolactone (PCL) (Viera et al., 2011) , petroleum driven from petrochemicals. Among them, the most commonly used one is starch since it can be used as plastic matrix and also a plastic filler. However, its drawbacks prevent them from being good alternative to other synthetic plastics. That's why they need to be combined with other biodegradable plastics for many application areas.
Biodegradable plastics are commonly used in the areas of packaging, agricultural mulch films and medical applications (Davis & Song, 2006) . The usage of low density polyethylene (LDPE) based agricultural films are increasing in Turkey and in the World. After usage, these materials produce great amount of waste on the agricultural land. The use of biodegradable plastic instead, would be a better option.
Biodegradable plastics are known for being environmental friendly and being used as an alternative to petroleum driven plastics. They are also known for medical applications like tissue engineering, surgery ropes and drug delivery systems. In those applications, they are taken advantage of biodegradability of plastics. There is a need to increase application areas of biodegradability of plastics beyond the packaging, agricultural mulch films and medical applications.
In our previous study, biodegradable composite materials using starch and wood flour were manufactured. However, this type of material still prone to hydrolyses in short time when in contact with water. That's why the use of starch in combination with other biodegradable plastic is advised in many applications. The objective of this study is to manufacture biocomposites using combination of biodegradable polymers and monitor their degradation under soil with GPC analysis.
Summary of the experimental design and description of the manufactured samples were presented in Table 1 and  Table 2 , respectively. PCL, PVA-Starch mixture and PE were used as thermoplastic matrix. Turkish red pine pruning waste (RPW) was used as lignocellulosic filler. Depending on the formulation given PCL, dried PVA-starch pellets, PE and RPW were dry-mixed in a high-intensity mixer to produce a homogeneous blend. These blends were compounded in a single-screw extruder at 40 rpm screw speed in the temperatures (barrel to die) of 170-175-180-185-190°C. Extruded samples were cooled in water pool and subsequently granulated into pellets. The pellets were dried in oven at 103±2°C for 24 hours. Dried pellets were injection molded using an HDX-88 Injection Molding Machine to produce standard test samples. Forest soil was collected from arid regions of Konya and transferred to Laboratory. Samples were put into the flowerpots and covered by forest soil. They were watered up to field capacity (Figure 1) . For GPC Analysis; samples were taken out of soil, cleaned and weighed before testing. Before running test GPC was cleaned with 2-propanol for 120 min. Flow was 1ml/h. Later eluent THF was run for 180 min. GPC was calibrated. 0,5g composite powder was mixed with 50 mL for 60 min. Mixture was filtered with 45 µm Agilent brand nylon filter. Samples passing 45 µm filter was injected 20 mL volume of the system. Analysis was accomplished at 25°C column temperature, 33-35 bar colon pressure and 35°C RID detector temp. One agilent brand Polargel-M guard 50 x 7.5 mm column and 2 agilent brand Polargel-M 300 x 7.5 mm column were used for analysis ( Figure 2) . 
RESULTS and DISCUSSION
After soil burial test, maximum molecular weight loss of the samples were determined and results were analyzed. Statistical analysis showed that both RPWF loading and degradation time had significant effect on molecular weight of the PCL matrix. Interaction graph of the result is presented in Figure 3 . In first 6 month period, samples with low and high RPWF loading have provided similar molecular weight degradation (10%). After 6 months, on the other hand, high RPWF loading samples lost more molecular weight. After 18 months of burial test, samples with high RPWF loading lost around 40% of its molecular weight. However, it was still around 10% for samples having low RPWF loading. Arvanitoyannis et al. (1998) reported that there is close relation between degradation and excess of the microorganism to lignocellulosic materials. We believe that at high RPWF loading, water and microorganism had a better chance of excessing the lignocellulosic materials resulting in increased molecular weight reduction of the PCL matrix. Produced composite materials were buried under soil which is collected from Konya region. Tensile, flexural and impact samples were kept under soil over 18 months of period. Samples were taken out every six months and weight losses were measured. Weight loss percentage interaction graphs of tensile, flexural and impact samples were shown in Figure 4 , Figure 5 and Figure 6 , respectively. Based on the statistical analysis, RPWF loading had no significant effect on weight loss for tensile and flexural samples (P=0.1268, P=0.2108, respectively). In the case of impact samples, it had significant effect on weight loss (P=0.0039). Even though PE amount had some effect on weight loss, degradation time has the most important effect on weight loss for all samples (P<0.0001). Among them, impact samples had the highest weight loss compared to tensile and impact samples. It is believed that higher surface area of the impact samples (being in almost half the size of other samples) increased the wear of the samples under soil. 
